recombination enhancement function) and cre (encoding a recombinase) genes in the phage P1-like region were associated with Tn21 and IS5075, respectively, in plasmid pSLK172-1, which could play a role in facilitating recombination in this scenario. 6 The second plasmid, pSLK172-2, was 120 528 bp in size and a comparison of its structural features is presented in Figure S1 .
Sir, The mcr-1 gene, encoding the MCR-1 phosphoethanolamine transferase conferring resistance to colistin, was first reported in Escherichia coli from pigs, pork and chicken meat and humans and in Klebsiella pneumoniae from humans in China in late 2015, 1 but has now been found in other species and in many different locations. 2, 3 Sequencing of a transconjugant of the index isolate identified the mcr-1 gene downstream of a single copy of ISApl1 (IS30 family) on an IncI2 plasmid, 1 but mcr-1 has now also been found flanked by two copies of ISApl1 and this arrangement may be the primary means of mobilization, with subsequent loss of one or both copies of ISApl1. 4 A recent paper by Xavier et al. 5 reported mcr-2, encoding a protein 81% identical to MCR-1, associated with an IS element of the IS1595 superfamily on a 35 kb IncX4 plasmid pKP87-BE (GenBank accession no. LT598652) from an E. coli isolate from a farm animal in Belgium.
Further analysis of the sequences surrounding the mcr-2 gene in pKP87-BE by BLAST searches, alignment with other IncX4 plasmid sequences and using ISfinder (https://www-is.biotoul.fr/ 6 ) identified two identical, directly oriented copies of a 714 bp IS (positions 25 973-26 686 and 28 740-29 453 in LT598652), designated ISEc69 by ISfinder. ISEc69 contains a gene encoding a protein with the highest amino acid identity to transposases of the IS1016 group from the IS1595 family (e.g. 74% identity to the IS1016C2 transposase). Xavier et al. 5 identified a region 75% identical to the ISEc69 transposase gene in Moraxella bovoculi (GenBank accession no. CP011374) and this has been designated ISMobv1. IS1016 elements usually have terminal inverted repeats (IR) of 18-19 bp and although the nucleotide sequence of ISEc69 and ISMobv1 are not closely related to other IS1016 group elements over most of their lengths, similarities at the end also suggest IR of 15-19 bp ( Figure 1a ).
IS1016 elements are typically found flanked by 8 bp AT-rich direct repeats (DR) 7 and another element in CP011374 related to ISMobv1 Figure 1b) . Removal of this region plus one copy of TAAATAAA gives a sequence that matches the backbone of IncX4 plasmids with no gaps (Figure 1c ). This is consistent with either insertion of the whole region as a composite transposon or incorporation of one copy of ISEc69 plus the mcr-2 region into an existing copy of ISEc69 flanked by these DR. An IS1016-mediated compound transposon mobilizing the capsulation (cap) gene cluster in Haemophilus influenzae has been identified previously. 8 The genetic contexts of mcr-1 and mcr-2 are thus quite different, but an ORF downstream of mcr-2 in pKP87-BE, identified by Xavier et al. 5 as encoding a PAP2-like membrane-associated lipid phosphatase, is related to the protein encoded by the ORF downstream of mcr-1, also referred to as pap2 in some publications. 4 The final G of the TAG stop codon of pap2 downstream of mcr-2 corresponds to the first nucleotide of the left-hand IR (IR L ) of ISEc69, suggesting truncation by this IS (Figure 1d ). The PAP2-like protein from pKP87-BE is thus shorter than the PAP-2 protein associated with mcr-1 (and the related protein identified by Xavier et al. 5 in Moraxella osloensis), but these similarities may suggest capture of similar mcr-pap2 regions from related, but as yet unknown, source species by different mobile genetic elements. Currently, the closest relatives of MCR-2, the associated PAP2 protein and ISEc69 all appear to be in Moraxella spp., leading to the suggestion that mcr-2 may have originated from these bacteria. 5 The closest matches to MCR-1 were reported as a protein from Paenibacillus, a species that produces polymyxins, Enhydrobacter and Moraxella.
1 ISApl1 was originally identified in Actinobacillus pleuropneumoniae (a respiratory pathogen in pigs) in Canada isolated prior to 1991, 9 but BLAST searches also indicate that it is found in other members of the Pasteurellaceae.
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